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ABSTRACT : 

PROBLEM TO BE SOLVED: To form an electricity 
conducting path for preventing charging without 
impairing other characteristics by composing a 
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layer, splitting it into a plurality of parts in 
the direction of tire width, and arranging 
electricity conducting rubber in the split parts. 
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SOLUTION: A tread part consists of a cap rubber 
layer 1 in which a large amount of silica is 
blended in a ground contact part and a base rubber 
layer 2 made of rubber having low hysteresis in a 
lower part in the radial direction thereof. The 
inherent resistance value of this cap rubber layer 

1 is about 108 £2. cm or more due to the rich 
silica. The tread part is divided into two parts 
in the direction of tire width from the cap rubber 
layer 1 to the base rubber layer 2, and 
electricity conducting rubber 3 is continuously 
arranged in the peripheral direction in these 
divided parts. Since both of the cap rubber layer 
1 and the base rubber layer 2 have high electric 
resistance and are likely to be charged and the 
electricity conducting rubber layer 3 having low 
electric resistance exists from a lower part of a 
tread to a ground contact surface, discharging 
occurs, and charging can be prevented . 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention in order to reconcile the motion performance and low fuel consumption 
performance in a wet road surface with the high level, it is related with the pneumatic tire which made the 
energizing route for the prevention from electrification form in the tread of the low conductivity which uses 
silica abundant combination (the following -- "-- it is written as silica rich") rubber for the cap rubber layer of a 
cap/base structure. This invention relates to the manufacturing method of the pneumatic tire in which the 
energizing route for the prevention from electrification was made to form. 
[0002] 

[Description of the Prior Art]ln the conventional pneumatic tire, a proper quantity of carbon black is contained 
in tread rubber, and neither the problem about the electrical resistance of a tire nor the problem about 
accumulation of electrification quantity could not exist. However, an environmental problem is taken up 
greatly in recent years, and the movement toward low-fuel-consumption-izing is accelerated. In order for 
improvement of tread rubber to attain low-fuel-consumption-ization, i.e., reduction of rolling resistance, As 
tread rubber which needed to reduce carbon black used as the cause of generating a hysteresis loss, and 
was excellent in low fuel consumption performance nowadays, In order for the tread rubber which reduced 
the loadings of carbon black and contained silica to attract attention and to reconcile the motion performance 
and low fuel consumption performance in a wet road surface with the high level, It is in the tendency which 
the case which uses silica rich rubber for a cap rubber layer increases in the radial-ply tire containing air 
which has especially a cap/base structure. 
[0003] 

[Problem(s) to be Solved by the lnvention]ln the pneumatic tire which has above-mentioned cap/base 
structure, in order to consider it as low rolling-resistance-ization, it is useful to use the rubber of further a low 
hysteresis loss for a base rubber layer from a cap rubber layer. However, the rubber of a low hysteresis loss 
has the problem that electrical resistance tends to become high, therefore electrical resistance will become 
high in the both sides of a cap rubber layer and a base rubber layer, and the electrical resistance of a tire will 
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become very high as a result. 

[0004]then -- the purpose of this invention makes a tread a cap/base structure so that it may reconcile the 
motion performance and low fuel consumption performance in a wet road surface with the high level -- the 
cap rubber layer -- silica -- in the pneumatic tire made rich, It is in making the energizing route for the 
prevention from electrification form good, without spoiling other characteristics. In the manufacturing method 
of the pneumatic tire in which the energizing route for the prevention from electrification was formed, they 
are extruded other purposes of this invention suppressing plant-and-equipment investment, improve 
productivity, and there are in moreover maintaining the intensity of the interface of a conductive rubber layer 
and a tread highly. 
[0005] 

[Means for Solving the Problem]This invention is as follows in order to solve an aforementioned problem. 
(1) In a pneumatic tire in which a tread part turns into a grounding part from two-layer structure of having a 
cap rubber layer of silica abundant combination, and a base rubber layer which becomes the radial lower 
part from rubber of a low hysteresis loss rather than this cap rubber layer, It is a pneumatic tire, wherein said 
tread part is divided into at least two in a tire width direction and conductive rubber is arranged at this 
dividing part. 

[0006](2) In a pneumatic tire in which a tread part turns into a grounding part from two-layer structure of 
having a cap rubber layer of silica abundant combination, and a base rubber layer which becomes the radial 
lower part from rubber of a low hysteresis loss rather than this cap rubber layer, It is a pneumatic tire, 
wherein a conductive rubber layer of at least 1 is open for free passage to a tire width direction from an 
outside surface of said tread part to a base part of base rubber and forms in it a layer which makes a 
discharge operation in which a tire hoop direction is followed. 

[0007](3) In said pneumatic tire, in a tire width direction section, thickness of a tread width direction of said 
conductive rubber layer is 0.5-3 mm, and thickness of a tire radial direction of a base rubber layer is a 
pneumatic tire which is 1-3 mm. 

[0008](4) In said pneumatic tire, said conductive rubber layer is the pneumatic tire inclined and arranged to a 
tire equatorial plane in a tire width direction section. 

[0009](5) In said pneumatic tire, said conductive rubber layer is the pneumatic tire which a ridge is arranged 
alternately and forms a discharge path in a section for widths of tire. 

[0010]Divide a tread part of silica abundant combination into at least two in a tire width direction, make a 
conductive rubber layer which becomes at least one side of this parting plane from an electric conduction 
rubber sheet or an electric conduction cement layer adhere, and (6) Via this conductive rubber layer after an 
appropriate time, It is a manufacturing method of a pneumatic tire making a divided piece of both treads 
unite. 

[001 1](7) In said manufacturing method, as said conductive rubber layer inclines and is arranged to a tire 

equatorial plane, it is a manufacturing method with which said parting plane inclines. 

[0012](8) In said manufacturing method, thickness of a tread width direction of said conductive rubber layer 
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is a manufacturing method which is 0.1-3 mm. 

[0013](9) In said manufacturing method, it is a manufacturing method which makes temperature at a time of 
making said divided piece of both treads unite beyond a room temperature. 

[0014](10) In said manufacturing method, after joining said tread, it is a manufacturing method which has a 

process stuck by pressure. 

[0015] 

[Embodiment of the lnvention]As for the diene system rubber used for the rubber composition for conductive 
rubber layers in this invention, it is more preferred than a durable viewpoint that at least one sort of styrene 
butadiene rubber (SBR), butadiene rubber (BR), or crude rubber (NR) is included. 

2 

[001 6]lt is preferred that nitrogen adsorption specific surface area (N 2 SA) is more than 130-m /g, and dibutyl 

phthalate oil absorption (DBP) uses not less than 1 10m 1/1 00 g of carbon black for said rubber composition 
for conductive rubber layers. It is this diameter of a granule, and the endurance of the rubber layer which 
forms an energizing route is raised by using carbon black of high structure, and it enables it to demonstrate 
the antistatic effect in this rubber composition till the run last stage of a tire. It is a value which N 2 SA is 

based on ASTM D3037-89, and DBP is based on ASTM D2414-90 here, respectively, and is calculated. 
[001 7]lf less than 40 weight sections exceed 100 weight sections on the other hand to diene system rubber 
1 00 weight section rather than they are enough as reinforcement nature as for the loadings of this carbon 
black, when there are few softeners, it becomes hard too much after vulcanization, and a crack etc. occur, 
and when there are many softeners, abrasion resistance will fall. The combination drug usually used in 
rubber goods as combination drugs other than carbon black, for example, a vulcanizing agent, the rubber 
accelerator, the vulcanization supplement accelerator, the softener, the antiaging agent, etc. are suitably 
blended with the loadings usually used. 

[0018]As for said conductive rubber layer, in this invention, it is preferred that the specific resistance value 

6 

after sulfur hardening consists of the rubber cement layer or conductive liner sheet below 10 omega-cm. 
As for a rubber cement layer, although it is also possible to use water as a solvent, obtaining based on an 
organic solvent is preferred on quality stable here. As an organic solvent, hexane, petroleum ether, heptane, 
a tetrahydrofuran (THF), cyclohexane, etc. can be mentioned, and hexane can be mentioned preferably. 
[0019]Next, the structure of the pneumatic tire of this invention is explained concretely, the good example of 
the pneumatic tire of this invention shown in drawing 1 -- a tread part -- a grounding part -- silica -- it consists 
of the rich cap rubber layer 1 and the base rubber layer 2 which becomes the radial lower part from the 
rubber of a low hysteresis loss, this cap rubber layer 1 -- silica -- a specific resistance value becomes more 
8 

than 10 omega-cm by supposing that it is rich. When the thickness of the tire radial direction of the base 
rubber layer 3 reconciles the motion performance and low fuel consumption performance in a wet road 
surface with the high level, it is 1-3 mm preferably. This tread part is divided into two from the cap rubber 
layer 1 to the base rubber layer 2 in a tire width direction, and it is arranged so that the conductive rubber 
layer 3 may extend in a hoop direction at this dividing part. In the tire of this good example, since electrical 
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resistance is charged easily highly, it is that the conductive rubber layer 3 with low electrical resistance 
exists from the tread lower part to sidewall, and the cap rubber layer 1 and the base rubber layer 2 of a low 
hysteresis loss of that radial lower part produce discharge, and are aiming at prevention from electrification. 
[0020]ln other good examples of the pneumatic tire of this invention shown in drawing 2 . A tread part has the 
same cap/base structure as the tire of drawing 1 , and the conductive rubber layer 3 of at least 1 is open for 
free passage to a tire width direction from the outside surface of said tread part to the base part of base 
rubber, and forms in it the layer which makes the discharge operation which follows a tire hoop direction. In 
this tire, the conductive rubber layer 3 the thickness of the tire radial direction of the base rubber layer 2 of 
the part arranged Division on parenchyma, and comparable, It leaves thinly to the grade from which the 
energization effect of about 0.5 mm or less is specifically acquired, discharge is produced via this thin ** 
base rubber layer 2 and the conductive rubber layer 3, and prevention from electrification is aimed at. It is 
not necessary to divide the base rubber layer 3 into two, and, in carrying out extrusion molding of the tread 
at the time of tire manufacture, since the base rubber layer 3 is not divided, there is an advantage that a 
process is not complicated in respect of manufacture, in this good example. 

[0021]ln this invention, it is preferred that the thickness of the tread width direction of the above-mentioned 
conductive rubber layer 3 is 0.5-3 mm. If this width is 0.5 mm or more, it is enough as energization way 
formation, and the exfoliation from the interface of tread rubber and a conductive rubber layer is not affected, 
without the rolling resistance of a tire getting worse, if it is 3 mm or less. 

[0022]The good example of others of the pneumatic tire of this invention is shown in drawing 3 - 6. In the tire 
width direction section of the tread of the same cap/base structure as the above, to the tire equatorial plane, 
it differs in an angle of inclination, respectively, and the conductive rubber layer 3 inclines and is arranged in 
drawing 3 and drawing 4. In drawing 4, in the tire width direction section of the tread, a ridge is arranged 
alternately and the conductive rubber layer 3 forms the discharge path. The both side surfaces of the tread 
are equipped with the wing (miniskirt) 4 in the example of this tire. In the example shown in drawing 3, 
drawing 4, and drawing 5, by increasing the cross-section area of the conductive rubber layer 3, the 
extrusion speed of this conductive rubber layer 3 can be raised, it is advantageous on manufacture, and 
when adhesion area with a tread increases, exfoliation can be prevented. In drawing 8 , the tread is 
trichotomized by the tire width direction by the conductive rubber layer 3 in the tire width direction section of 
the tread. In this case, as for the thickness of the tread width direction of the conductive rubber layer 3 of two 
sections, it is preferred that it is 1-3 mm in total. 

[0023]Although the conductive rubber layer 3 is all dividing the cap rubber layer 1 and the base rubber layer 
3 like the case of dr awing 1 , the base rubber 3 may be [ in / both / the good example shown in drawing 3 - 
6 ] a gestalt which provides a thin layer portion without dividing like the case of drawing 2 . 
[0024]Next, the manufacturing method of the pneumatic tire of this invention is concretely explained with 
reference to drawings, it is shown in drawing 14 -- as -- silica -- in the extrusion process which arranges the 
conductive rubber layer 21 which becomes tread 20 inside of the pneumatic tire which has rich combination 
from a rubber sheet or rubber cement, the conductive rubber layer which contains carbon black so much 
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when an improvement of workability is planned, and silica -- rich tread rubber by the process extruded 
simultaneously, [ extrude and ] [ and ] the case where the extrusion method becomes complicated and the 
extrusion cross-section area of this conductive rubber layer is set up small -- the extrusion discharge 
quantity and the extrusion screw speed of a tread -- not controlling -- it does not obtain but, for this reason, 
extrusion productivity gets worse extremely. In arranging a rubber cement layer inside a tread, while slit 
processing for making a rubber cement layer permeate is needed, there is a problem that the shape of a 
plane of composition becomes unstable even in tire shaping. This method can cancel this problem and does 
so the effect excellent in improvement in the extrusion workability of the tread by which the conductive layer 
has been arranged especially inside a tread, and shape maintenance of a plane of composition. 
[0025]in the manufacturing method of this invention -- first -- silica -- a rich tread part is divided into at least 
two in a tire width direction. For example, a cutter etc. divide, after extruding by a right-and-left independent 
or extruding one, in dividing into two (slitting). Subsequently, the conductive rubber layer which becomes at 
least one side of this parting plane from the electric conduction rubber sheet 11 or an electric conduction 
cement layer is made to adhere, as shown in drawing 9 . As are shown in (b) of drawing 10 , and this 
adhesion method makes the electric conduction rubber sheet 1 1 stick to the parting plane of the tread 10 by 
pressure in thickness t 1 using the lamination roll 12 or is shown in (**) of drawing 10, The electric conduction 

cement layer 13 is made to adhere to the parting plane of the tread 10 in thickness t 2 using the roll 14 for 

cement transfer. 

[0026]After making the electric conduction rubber sheet 1 1 or the electric conduction cement layer 13 
adhere to the parting plane of a tread, the divided piece of both treads is made to unite via these conductive 
rubber layers. A conductive rubber layer is passed, and when joined and stuck by pressure, it is preferred to 
make this parting plane incline to a tire equatorial plane so that the angle theta of the parting plane shown in 
drawing 9 may be not less than 5 degrees in consideration of the workability and sticking-by-pressure effect. 

[0027]ln the manufacturing method of this invention, thickness t 1 of the electric conduction rubber sheet 1 1 , 

It is preferred for it to be referred to as 0.2 mm or more for sheet lamination workability and the electric 
conduction effect maintenance, and to be referred to as 3.0 mm or less on the other hand for reservation of 
the interface endurance at the time of the control of wear, etc. and the run based on property difference with 
tread rubber, as for thickness t 2 of the electric conduction cement layer 13, it is preferred for it to be referred 

to as 0.1 mm or more for cement transfer operation nature and the electric conduction effect maintenance, 
and to be referred to as 0.3 mm or less on the other hand for reservation of the interface endurance at the 
time of a run. 

[0028]The temperature at the time of making the divided piece of both treads unite is [ beyond room 
temperature ] preferably preferred when considering it as not less than 40 ** acquires good junction. 
[0029] After junction fixes a joined part with the sticking-by-pressure equipment shown in drawing 1 1 and 
drawing 12. The sticking-by-pressure equipment which the sticking-by-pressure equipment shown in 
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drawing 1 1 makes stick a joined part by pressure using the stitcher roll 15, and is shown in drawing 12 
makes a joined part stick by pressure by passing between the profile rolls 16 similar to a tread contour. The 
value calculated in a following formula and [(B-A) /A] x100 from thickness B of the tread before passage 
between the profile rolls 16 shown in (**) of drawing 13 and tread thickness [ after the passage shown in 
(**) ] A has preferred within the limits of 10-20 (%). This method is applicable also to manufacture of the 
other antistatic pneumatic tire not to mention manufacture of the pneumatic tire of this invention of above- 
mentioned cap/base structure. 
[0030] 

[Example]Below, this invention is concretely explained based on an example and a conventional example. 
According to the combination formula shown in the following tables 1-3, the rubber composition used for the 
cap rubber layer, base rubber layer, and conductive rubber layer of the radial-ply tire containing air was 
prepared, respectively. 
[0031] 

(Table 1: Cap rubber layer) 

*1 

Loadings styrene-butadiene-rubber 96 (weight section) 

Butadiene rubber * 2 30SiO 2 * 3 60 carbon-black (N234) * 4 20 silane-coupling-agent * 5 6ZnO 3 stearic acid 2 

aroma oil 710 rubber-accelerator (CBS) * 6 1.5 rubber-accelerator (DPG) * 2 sulfur 1 5 [0032] 
(Table 2: Base rubber layer) 

loadings crude rubber 70 (weight section) 

*2 *4 

Butadiene rubber 30 carbon-black (N234) 30ZnO 3 stearic acid 2 aroma oil 7^q ru kk er accelerator (CBS) * 6 1 5 

rubber-accelerator (DPG) * 0 ' 5 sulfur 15 * 1 Ja P an Sy nth etic Rubber Co., Ltd. make SBR1712*2. 96% cis- joint *3 nip sill 

VN3*4 N 2 SA:126 m 2 /g DBP: Product made by 125 ml/100g*5 DEGUSSA Si69*6 N-cyclohexyl-2-benzo thiazyl sulfenamide *7 

Diphenylguanidine[0033] 

(Table 3: Conductive rubber layer) 

Loadings crude rubber 40 (weight section) 

*8 *9 *10 

styrene-butadiene-rubber 60 carbon-black (N134) 60 aroma oil 15 ZnO 2 antiaging-agent 1 rubber-accelerator (DPG) 0.2 

*11 „ 2 

rubber-accelerator (NS) 0.8 sulfur. 1.5* 8 Japan Synthetic Rubber Co., Ltd. make SBR1500*9. N 2 SA: 146m /g 

DBP:127ml/100g*10 N-(1,3-dimethylbutyl)-N'-phenyl-p-phenylene diamine *11 N-tert-butyl-2-benzothiazolylsulfenamide[0034]The 

radial-ply tire containing air of the structure shown in drawing 1 (size 195/65R14) was made as an experiment using the rubber 

composition for cap rubber layers, the rubber composition for base rubber layers, and the rubber composition for conductive 

rubber layers which were obtained example 1. In the thickness of the tire radial direction of the cap rubber layer 1, the thickness of 
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the tire radial direction of 9.0 mm and the base rubber layer 2 is [ the thickness of 2.0 mm and the tread width direction of the 
conductive rubber layer 3 of this tire ] 2.0 mm. 

[0035]As shown in conventional example 1 drawing 7, the whole tread was constituted from a rubber composition for cap rubber 
layers, and others made the radial-ply tire containing air of the same size as an experiment like Example 1 . 
The radial-ply tire containing air of the same size which it does not have a conductive rubber layer as shown in conventional 
example 2 drawin g 8, and also has the same cap/base structure as Example 1 was made as an experiment. 
[0036]The resistance (electric resistance value) of these tires was calculated as follows. Namely, WdK 1 10 of GERMAN 
ASSOCIATION OF RUBBER INDUSTRY Based on the sheet 3, the high resistance meter of product model HPmade by Hewlett 
Packard (HEWLETT PACKARD)4339A is used, It carried out like drawing 15 and measured. Among the figure, an electric 
insulating plate and 34 are high resistance meter, a steel plate and 33 sent the current of 1000V between the steel plate 32 on the 
electric insulating plate 33, and the rim of the tire 31, and 31 measured a tire and 32. 

2 

[0037]The sample offering tire adjusted to drum lifting with an outer diameter of 1708 mm at internal pressure 1 .70 kg/cm is 
grounded, After carrying out load of the J IS 100% load, a preliminary run is carried out for 30 minutes by 80 km/hr, The rear drum 
which readjusted pneumatic pressure and raised drum rotation speed to the speed of 200 km/hr was made to coast, rolling 
resistance was computed according to the following formula from moment of inertia until drum rotation speed falls from 185 km/hr 
to 20 km/hr, the conventional example 1 was set to 100, and it indicated by the index. A result is so good that a numerical value is 
large. 

ds f ID It \ 

dt \ rd^ Rt<y 

IDin formula: -- moment-of-inertia It: of a drum -- the moment-of-inertia RD:drum radius Rt:tire-radius profit **** result of a tire is 
written together to the following table 3. 
[0038](Table 4) 







2 






07 


08 


01 


MMMtX (£2) 


5.2 x 10 12 


4.2 x 10 12 


6.2 x 10 7 


mmma (mo 


100 


110 


110 



[0039]Next, the example about the manufacturing method of this invention is described below. 

the silica shown in the example 2 table 1 -- it extruded and ranked second by a right-and-left independent by having made the rich 
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rubber composition into the tread, and the electric conduction rubber sheet 1 1 of the rubber presentation shown in Table 3 using 
the lamination roll 12 was made to stick to the parting plane of the tread 10 by pressure at 0.3 mm (t^) in thickness, as shown in 
(**) of drawing 10The divided piece of both treads was made to unite via the electric conduction rubber sheet 1 1 after an 
appropriate time. Under the present circumstances, the angle theta of the parting plane was 45 degrees, and the temperature at 
the time of union was 70 **. The joined part was fixed after junction with the sticking-by-pressure equipment using the stitcher roll 
15 shown figure 11. 

[0040]the silica shown in the example 3 table 1 -- the cutter divided, after extruding by one by making a rich rubber composition 
into a tread. Subsequently, the electric conduction cement layer 13 of the rubber presentation shown in Table 3 using the roll 14 
for cement transfer was made to adhere to the parting plane of the tread 10 at 0.15 mm (t^) in thickness, as shown in (**) of 
drawing 10 . The divided piece of both treads was made to unite via the roll 14 for cement transfer after an appropriate time. Under 
the present circumstances, the angle theta of the parting plane was 45 degrees, and the temperature at the time of union was 70 
**. The joined part was made to stick by pressure after junction by passing between the profile rolls 16 similar to the tread contour 
shown in drawing [12. The value calculated in a following formula and [(B-A) /A] x100 from thickness B of the tread before passage 
between the profile rolls 16 shown in (**) of drawing 13 and tread thickness [ after the passage shown in (**) ] A was 12%. 
[0041]the silica shown in Table 1 as shown in conventional example 3 drawing 14 -- the rubber composition (thickness (t^): 0.3 
mm) of the conductive rubber layer shown in a rich rubber composition and Table 3 was made into the tread, and was extruded in 
one. 

[0042]the silica shown in the conventional example 4 table 1 -- after extruding by one by making a rich rubber composition into a 
tread, slit processing for making the rubber cement layer which has the combination presentation shown in Table 3 permeate was 
performed, and, subsequently to in the slit, this rubber cement layer (thickness (t^): 0.15 mm) was arranged. 
[0043]About the process of Examples 2 and 3 and the conventional examples 3 and 4, the green strength of plant-and-equipment 
investment, extrusion productivity, and a conductive rubber layer interface was measured, respectively. The conventional example 
3 is set to 100 about plant-and-equipment investment, and it is shown that investment is so small that a table-of-reference 
example and a numerical value are small. Extrusion productivity sets the conventional example 4 to 100, and it is shown that 
productivity is so good that a table-of-reference example and a numerical value are large. The green strength of a conductive 
rubber layer interface sets the conventional example 3 to 100, and it is shown that the intensity concerned is so high that a table- 
of-reference example and a numerical value are large. The obtained result is shown in the following table 5 (Table 5). 
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[0044] 

[Effect of the lnvention]A tread has a cap/base structure in order to reconcile the motion performance and low fuel consumption 
performance in a wet road surface with the high level, as explained above, the cap rubber layer -- silica -- in the pneumatic tire of 
rich this invention, it is formed good, without the energizing route for the prevention from electrification spoiling other 
characteristics. In the manufacturing method of the pneumatic tire in which the energizing route for the prevention from 
electrification of this invention was formed, it can extrude suppressing plant-and-equipment investment, productivity can be 
improved, and, moreover, the intensity of the interface of a conductive rubber layer and a tread can be maintained highly. 



[Translation done.] 
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